Glucose-6-phosphatase Activity in Copper-Deficient Rats.
Copper deficiency has been reported to cause glucose intolerance in rats by interfering with normal glucose utilization. Accordingly, copper deficiency was produced in rats to study its effects on glucose-6-P phosphohydrolase and carbamyl-P: glucose phosphotransferase activities of hepatic glucose-6-phosphatase (EC 3.1.3.9), a major enzyme involved in maintaining glucose homeostasis. When measured in homogenates treated with deoxycholate, total glucose-6-P phosphohydrolase was 23% lower and total carbamyl-P:glucose phosphotransferase was 17% lower in copper-deficient rats compared to controls. Latency, or that portion of total activity that is not manifest unless the intact membranous components are disrupted with deoxycholate also was lower in copper-deficient rats. Glucose-6-P phosphohydrolase was 5% latent in copper-deficient rats compared to 24% in controls and carbamyl-P : glucose phosphotransferase was 55% latent in copper-deficient rats compared to 65% in controls. The decrease in latency appears to compensate for the lower total enzyme activities in such a manner as to allow the net expression of these activities in the intact membranous components of the homogenate to remain unaltered by copper deficiency. It thus appears unlikely that copper deficiency affects glucose homeostasis in vivo by altering the net rate of glucose-6-P hydrolysis or synthesis by glucose-6-phosphatase. These observations are interpreted on the basis of a multicomponent glucose-6-phosphatase system in which the total enzyme activity expressed in intact membranous preparation is limited by substrate specific translocases that transport substrate to the membrane-bound catalytic unit. A decrease in latency can then be interpreted as a functional increase in translocase activity and may constitute a compensating mechanism for maintaining constant glucose homeostasis when glucose-6-phosphatase catalytic activity is depressed as it is in copper deficiency.